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???grand mean???????period effect?P?
??????π??????????treatment effect?
T???????τ????????????carry-
over effect???????????subject effect??
???????????????????????
???????????????????????
???????? 1??????????????
?washout period????????????????
??????????????? FDA?????
?????????????????? t1?2? 5?
???????????????10??
??????????????????????
?11????????????? FEV1??????
????????? 1??????????? L?
???????? 17?????????????
?????????? 1?????????????
???????????????????????
??????? 3???? sequence?by?period?
???????????Treatment?by?period???
????? sequence effect???????????
???????????????????????
???????????????????????
?? Period??? B???????????Period
??????? A???????????????
???????????????????????
? 1  ?????????????????????
?? FEV1????11?
Sequence Subject Period? Period?
1?AB? 1 1.28 1.33
1 2 1.6 2.21
1 3 2.46 2.43
1 4 1.41 1.81
1 5 1.4 0.85
1 6 1.12 1.2
1 7 0.9 0.9
1 8 2.41 2.79
2?BA? 9 3.06 1.38
2 10 2.68 2.1
2 11 2.6 2.32
2 12 1.48 1.3
2 13 2.08 2.34
2 14 2.72 2.48
2 15 1.94 1.11
2 16 3.35 3.23
2 17 1.16 1.25
??Sequence?1?? Period?? A?Period?? B??
???????Sequence?2????????Period?
? B?Period?? A???????FEV1??????
??????????? 1??????????? L?
?????????????????????????
? 1?? 8??? 2?? 9??????????
? 2  2? 2???????????
???AB?BA???????
??
?????τij???????sequence?
period??????? A??? B?
????????????????
???????????? 1?2??
????????? A???? B?
????????????????
???????λ2?0??????
????????????????
????????????????
????λ1?λ2???? carryover 
effect???????????
Sequence PeriodⅠ PeriodⅡ Number
1（AB） μ＋πⅠ＋τA μ＋πⅡ＋τB＋λ1 n1
2（BA） μ＋πⅠ＋τB μ＋πⅡ＋τA＋λ2 n2
μ＝Grand mean
πi＝Period effect（i＝Ⅰ，Ⅱ）
τi＝Treatment effect（i＝A，B）
λi＝Carryover effect（i＝1，2）
Model: yijk＝μ＋sik＋πj＋τij＋λi＋eijk
（i＝1，2; j＝Ⅰ，Ⅱ; k＝1，…ni）
yijk Outcome（i＝1，2; j＝Ⅰ，Ⅱ; k＝1，…ni）
sik Subject effect（i＝1，2; k＝1，…，ni）
πj Period effect（j＝Ⅰ，Ⅱ）
τij Treatment effect（i＝1，2; j＝Ⅰ，Ⅱ）
λi Carryover effect（i＝1，2）
eijk Residual（i＝1，2; j＝Ⅰ，Ⅱ; k＝1，…，ni）
i＝Sequence
j＝Period
k＝Subject
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???????????????????????
????sequence?by?treatment plot???????
???????? ??????????????????????
?????? t????????????????
t??????????????????????
??? t???????
? 2 Carryover?treatment?period effects? t????????????????
Subject Sequence
????? ??????2 ??????2 or??????2
Carryover effect Treatment effect Period effect
1 1 2.61 ?0.025 ?0.025
2 1 3.81 ?0.305 ?0.305
3 1 4.89 0.015 0.015
4 1 3.22 ?0.2 ?0.2
5 1 2.25 0.275 0.275
6 1 2.32 ?0.04 ?0.04
7 1 1.8 0 0
8 1 5.2 ?0.19 ?0.19
9 2 4.44 0.84 ?0.84
10 2 4.78 0.29 ?0.29
11 2 4.92 0.14 ?0.14
12 2 2.78 0.09 ?0.09
13 2 4.42 ?0.13 0.13
14 2 5.2 0.12 ?0.12
15 2 3.05 0.415 ?0.415
16 2 6.58 0.06 ?0.06
17 2 2.41 ?0.045 0.045
Period?????? carryover?or sequence?effect???????Period??????2
? treatment effect???????Sequence 1?? Period??????2?Sequence 2??
Period??????2? period effect???????
? 3 Sequence?by?period plot?????
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??? 2??????????????????
??????????Period????? B???
??????Period??????? A?????
??????????????????????
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???????????????? t??????
????1??????2????????????
Period?????????? sequence?????
?????????????λ1?λ2???????
????????????????????????
JMPTM????????? 4?????P??
0.1253????????????????????
???????????????????????
?????????? 5????????????
?? 10?????????
??????????????? Period????
?????? sequence?????????????
???????????????????????
???????????????JMPTM?????
???? 5????????P?0.0472?????
??????????????????????
?A?B???????0.257 L?????? B??
?? FEV1???????????
??????????Sequence 1???? 1??
2???Sequence 2??????????????
???????? sequence???????????
???????????????????????
?????????????????JMPTM???
?????? 6????????????????
???????????????????? 0.139 L
??????????? FEV1?????????
? 4 Carryover effect???
Carryover effect??sequence?????????????????t????????????????????????
????????????????? carryover effect??????????????sequence effect??????????
???????? 5??????10???????????????10????? carryover effect???????????
??????????
t1k＝y1Ⅰk＋y1Ⅱk （Sequence 1 のなかでの PeriodⅠとⅡの和，k＝1，…，n1）
t2k＝y2Ⅰk＋y2Ⅱk （Sequence 2 のなかでの PeriodⅠとⅡの和，k＝1，…，n2）
t1・＝Σ t1k／n1（Sequence 1 の平均値），t2・＝Σ t2k／n2（Sequence 2 の平均値）
Sequence 1（AB） μ＋πⅠ＋τA μ＋πⅡ＋τB＋λ1
Sequence 2（BA） μ＋πⅠ＋τB μ＋πⅡ＋τA＋λ2
→ Carryover effect ⇔ λ1－λ2＝λˆd＝t1・－t2・
JMP による解析
Y: FEV，PeriodⅠ＋Ⅱ for both groups
（Within—subject で時期和をとれば，持ち越し効果の検定が可能）
X: Sequence
? ?1.0242 t 値 －1.62347
差の標準誤差 0.6309 自由度 15
P??Prob? |t|? 0.1253
→ λˆd＝－1.0242（P＝0.1253） →Sequence 1 のほうが平均で 1.024 L 低い →B から A への持ち越しが大きい
???????????????
??
?
???
???
???
???
???
???
? ?
????????
誤差バーは，平均から 1 標準誤差の範囲を表す
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????
??????????????????within 
subject?????????? 7?????????
????????subject profiles plot??????
???????Sequence 1? 2?????? B??
?? FEV1???????????? 8?? pairwise 
difference?A?B?????????paired t?test?
???????????????0.265????? 5
????????????????????? 8?
??????????????????? 5???
???????????????????t???
?????????????Wilcoxon?????
?????????? 4?6?? t???????
??????Wilcoxon????????????
????EMA????????????????
???????????????????????
??t????????????????????
?12??
??????????????????????
???????????????????????
?? repeated measures ANOVA??????????
?????????????????????? 3
?????????????????????
????
? 5 Treatment effect???
Treatment effect??sequence?????????????????t??????????Car-
ryover effect???????????Period effect???????????????????
unpaired t?test?????????????????????????????paired analysis?
?????????A????? 0.257 L???????????????????
d1k＝y1Ik－y1IIk （Sequence 1 のなかでの PeriodⅠとⅡの差，k＝1，…，n1）
d2k＝y2Ik－y2IIk （Sequence 2 のなかでの PeriodⅠとⅡの差，k＝1，…，n2）
d1・＝Σ d1k／n1（Sequence 1 の平均値），d2・＝Σ d2k／n2（Sequence 2 の平均値）
Sequence 1（AB） A B
Sequence 2（BA） B A
→ Treatment effect ⇔ τˆd＝A－B＝［d1・－d2・］／2 （∵ ［（A－B）－（B－A）］／2＝A－B）
JMP による解析
Y: FEV，PeriodⅠ－Ⅱ for both groups
（Within—subject で時期差をとれば，治療効果の検定が可能）
X: Sequence
? ?0.256528 t 値 －2.162372
差の標準誤差 0.118633 自由度 15
P??Prob? |t|? 0.0472?
→ τˆd＝－0.256528（P＝0.0472）→B 群のほうが平均で 0.257 L 高い。
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誤差バーは，平均から 1 標準誤差の範囲を表す
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? 9?????2?2?????????????
???????????????????????
3???sequence?treatment?period???????
???????between subjects?????????
sequence effect????? carryover effect????
????????within subject??????????
??????????????????? JMPTM?
???????? 10???????? t?????
??? 4?6??????????????????
??JMP???????????????????
???????????????????????
???SASTM?????????????????
? 10????????????????????
??????????????????? 11???
???????????????????? Griz-
zle13??????? Grieve14????????????
? 12??4?2?????Balaam????15???
?????????4??? 2?????????
???????????????????????
???????? 1????? 3?????? 1??
???? 1???????? 1?????????
2?2???????????
? 6 Period effect???
Period effect??Sequence 1???????????????Sequence 2???????????
???????t??????????Carryover effect???????????Treatment effect?
?????????????????????0.139 L????????????????????
???????????????????
c1k＝y1Ⅰk－y1Ⅱk （Sequence 1 のなかでは PeriodⅠ－Ⅱ，k＝1，…，n1）
c2k＝y2Ⅱk－y2Ⅰk （Sequence 2 のなかでは PeriodⅡ－Ⅰ，k＝1，…，n2）
c1・＝Σ c1k／n1（Sequence 1 の平均値），c2・＝Σ c2k／n2（Sequence 2 の平均値）
Sequence 1（AB） Ⅰ Ⅱ
Sequence 2（BA） Ⅰ Ⅱ
→ Period effect ⇔ πˆd＝Ⅰ－Ⅱ＝［c1・－c2・］／2 （∵ ［（Ⅰ－Ⅱ）－（Ⅱ－Ⅰ）］／2＝Ⅰ－Ⅱ）
JMP による解析
Y: FEV，PeriodⅠ－Ⅱ for both groups
（Within—subject で時期差をとれば，時期効果の検定が可能―時期差は Sequence 1 で
はⅠ－Ⅱ，Sequence 2 ではⅡ－Ⅰをとる）
X: Sequence
? 0.13903 t 値 1.17192
差の標準誤差 0.11863 自由度 15
P??Prob? |t|? 0.2595
→ πˆd＝0.13903（P＝0.2595） →第Ⅰ期のほうが平均で 0.139 L 高い。
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誤差バーは，平均から 1 標準誤差の範囲を表す
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????????????????? 13? 2?3?
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??????????????16?????????
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????????????????????
???????????????? 15????A 
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???????????????????????
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?????????? 10?11??????????
????????
? 7 Subject profiles plot??? pairwise??
Sequence???????pairwise?within subject????????????????????????? B???? FEV1
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??????????????????????
???????????????????????
???????????????????????
??????????? 16????20????? 2?
2??????????????????????
???????????????????????
????????????????McNemar???
??????????????? insulin lispro?
regular insulin??????????? 0.65???
?????insulin lispro????????????
??????????McNemar????????
?????? 2?2????
? 8 Paired t?test??????????
? 1??????????????????????
???Pairwise difference??????? paired t?test?
?????????????????????????
??????????? 5???? unpaired t?test??
????????????????????????
??????????? 5?? 8??????????
?????paired analysis?????
Subject Sequence Pairwise difference＊（A－B）
1 1 －0.05
2 1 －0.61
3 1 0.03
4 1 －0.4
5 1 0.55
6 1 －0.08
7 1 0
8 1 －0.38
9 2 －1.68
10 2 －0.58
11 2 －0.28
12 2 －0.18
13 2 0.26
14 2 －0.24
15 2 －0.83
16 2 －0.12
17 2 0.09
＊Sequence 1 では PeriodⅠ－Ⅱを，Sequence 2 で
は PeriodⅡ－Ⅰを求めた。
??????A?B?
平均 ?0.264706
標準偏差 0.4939524
平均の標準誤差 0.1198011
平均の上側 95％ －0.010739
平均の下側 95％ －0.518673
n 17
??? B???????? 0.265 L?95?CI: 0.011 L 
to 0.519 L????
?????
t 検定 Wilcoxonの符号付順
位検定
検定統計量 －2.2095 －43.0000
P 値（Prob＞ |t|） 0.0421? 0.0250?
? 3  ?????????????? 1??????
????????
Subject Sequence Period Treatment FEV1
1 1 ? A 1.28
2 1 ? A 1.6
3 1 ? A 2.46
4 1 ? A 1.41
5 1 ? A 1.4
6 1 ? A 1.12
7 1 ? A 0.9
8 1 ? A 2.41
9 2 ? B 3.06
10 2 ? B 2.68
11 2 ? B 2.6
12 2 ? B 1.48
13 2 ? B 2.08
14 2 ? B 2.72
15 2 ? B 1.94
16 2 ? B 3.35
17 2 ? B 1.16
1 1 ? B 1.33
2 1 ? B 2.21
3 1 ? B 2.43
4 1 ? B 1.81
5 1 ? B 0.85
6 1 ? B 1.2
7 1 ? B 0.9
8 1 ? B 2.79
9 2 ? A 1.38
10 2 ? A 2.1
11 2 ? A 2.32
12 2 ? A 1.3
13 2 ? A 2.34
14 2 ? A 2.48
15 2 ? A 1.11
16 2 ? A 3.23
17 2 ? A 1.25
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? 10  JMP???????????
?????
?????????????????
?????????????? SS?
???????????MS? SS?df
???????????Sequence?
Subject?Sequence????? Between 
subjects???????Sequence? B?
S residual? Total? SS??????
??? repeated measures ANOVA??
? split?plot ANOVA????????
???mixed model????????
JMP による解析
Y: FEV actual value（? 3 のように）
X: Sequence
Subject（Sequence）＆変量効果
Treatment
Period
SAS による解析（参考）
PROC GLM; CLASS Subject Sequence Treatment Period;
MODEL FEV＝Sequence Subject（Sequence）Treatment Period;
RANDOM Subject（Sequence）／test;
LSMEANS Treatment Period;
固定効果の検定
要因 パラメータ数 自由度 分母自由度 F 値 P 値（Prob＞F）
Sequence 1 1 15 2.6357 0.1253
Treatment 1 1 15 4.6759 0.0472?
Period 1 1 15 1.3734 0.2595
分散分析表
Source df SS（平方和） MS（平均平方） F P—value
Between subjects
Sequence 1  2.2212 2.2212 2.6357 0.1253
B—S Residual 15 12.641 0.8428
Within—subject
Treatment 1  0.5574 0.5574 4.6759 0.0472
Period 1  0.1637 0.1637 1.3734 0.2595
Residual 15  1.7882 0.1192
Total 33 17.4102
? 9  2?2???????????????????
??
2?2??????????????????????
?????? 4??????????????????
?d.f.?? 3???????????1?1?1?3???
?????????????????????????
????
2×2Table: PeriodⅠ PeriodⅡ
Sequence 1 A B n1
Sequence 2 B A n2
Source d.f.
Between—subject
Sequence 1
Within—subject
Treatment 1
Period 1
Source d.f.
Between—subject
Sequence 1
Residuals n1＋n2－2
Within—subject
Treatment 1
Period 1
Residuals n1＋n2－2
Total 2（n1＋n2）－1
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???????????????????????
??Mainland?Gart??21,22???????????
???????????????????????
??????????????
??????????????????????
??????????????????? 17??
??????????? between???400????
? within???100??????????????
????????????? 200????????
??????????????? 1800?????
???????????????????????
????? 9?????????????????
???????????????????? 17?
????between??? total??????400?500??
??????????????????0.8????
? 4????????????????????
????????Between???????????
??????????????????????
??Between??? within????? 2?4???
???????????????????????
??????? 1?5?1?9????? 4??????
??????23,24?????????? 2.7?6.4??
???????????????????????
?????????Brown??????????
?25??
Straube??????????? 98????
????
????
? 11 ?????????????95??????
? 10?????????????????? 2??????????????????????????????????
??????????Period??????????????????? Treatment A?B????????????? break-
down????????
JMP による解析
Y FEV actual value（? 3）
X Subject
Treatment
Period
効果の検定
要因 パラメータ数 自由度 平方和 F 値 P 値（Prob＞F）
Subject 16 16 14.862712 7.7921 0.0001＊
Period  1  1  0.163726 1.3734 0.2595
Treatment  1  1  0.557420 4.6759 0.0472?
Period
水準 最小 2 乗平均 標準誤差 平均
Ⅰ 1.9718668 0.08381330 1.97941
Ⅱ 1.8328391 0.08381330 1.82529
最小 2 乗平均差の Student の t 検定（Period effect）
平均差（PeriodⅠ—Ⅱ）＝0.139（SE＝0.119），95％ CI: －0.114 to 0.39，P＝0.26
Treatment
水準 最小 2 乗平均 標準誤差 平均
A 1.7740891 0.08381330 1.77000
B 2.0306168 0.08381330 2.03471
最小 2 乗平均差の Student の t 検定（Treatment effect）
平均差（A—B）＝－0.257（SE＝0.119），95％ CI: －0.509 to －0.004，P＝0.047
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? 12  4?2??????????Balaam???
?15??????????????
4?2????????????????????
???????? 8???????????????
???? 7???????????3?1?1?1?1
?7??????????????????????
??????????Treatment?Carryover???
???????????????????????
????
4×2Table: PeriodⅠ PeriodⅡ
Sequence 1 A A n1
Sequence 2 B B n2
Sequence 3 A B n3
Sequence 4 B A n4
Source d.f.
Between—subject
Sequence 3
Within—subject
Treatment 1
Period 1
Carryover 1
Treatment×Carryover 1
Source d.f.
Between—subject
Sequence 3
Residuals n1＋n2＋n3＋n4－4
Within—subject
Treatment 1
Period 1
Carryover 1
Residuals n1＋n2＋n3＋n4－3
Total 2（n1＋n2＋n3＋n4）－1
? 13  2?3??????????????
???????
2?3?????????????????
??????????? 6?????????
?????????? 5?????????
??1?1?2?1?5????????????
????????????????????
2×3Table: PeriodⅠ PeriodⅡ Period Ⅲ
Sequence 1 A B B n1
Sequence 2 B A A n2
Source d.f.
Between—subject
Sequence 1
Within—subject
Treatment 1
Period 2
Carryover 1
Source d.f.
Between—subject
Sequence 1
Residuals n1＋n2－2
Within—subject
Treatment 1
Period 2
Carryover 1
Residuals 2（n1＋n2－2）
Total 3（n1＋n2）－1
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? 14 ????????? 2?2???????????????????
???????????????????????????????????????????
??????????????LSMean?least square mean????? 2???????????
????????????????????????????????????????????
Period
Ⅰ Ⅱ Within subject difference（A－B）
A then B
Mean（SD） y1AⅠ（SD1AI） y1BⅡ（SD1BⅡ） d1（SD1）
n n1 n1 n1
B then A
Mean（SD） y2BⅠ（SD2BⅠ） y2AⅡ（SD2 AⅡ） d2（SD2）
n n2 n2 n2
Treatment effect
LSMean（95％ CI） d3（95％CI）
n n1＋n2
Paired analysis P—value
または
A（n1＋n2） B（n1＋n2） A—B（n1＋n2）
Outcome 1 Mean（SD） Mean（SD） d3（95％CI），P
Outcome 2
・・・
? 15 ?????????? 2?2??????????????????????
? 14?????????????????????????????????????????????
??????????????Period??? mean?SD??? 3??????? breakdown??????
??Within subject difference?A?B???? mean?SD??? 1???? Period??????????
?Sequence 2??????????breakdown by sequence??????Treatment effect?? 11? Treatment
????????
Period
Ⅰ Ⅱ Within subject difference（A－B）
A then B
Mean（SD） 1.57（0.57） 1.69（0.73） －0.118（0.354）
n 8 8 8
B then A
Mean（SD） 2.34（0.73） 1.95（0.72） －0.396（0.581）
n 9 9 9
Treatment effect
LSMean（95％ CI） －0.256（－0.509 to－0.004）
n 17
Paired analysis P＝0.047
または
A（n＝17） B（n＝17） A—B（n＝17）
FEV1
Mean（SD） 1.77（0.66） 2.03（0.78）
LSMean（95％ CI），P －0.256（－0.509 to －0.004）, P＝0.047
・・・
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? 17  ?????????
????????
Period?? Period?????
?????????????
?????????????
?????????????
??????Period????
?????????????
?????????????
???????????
Design Variance ρ＝0.8 を仮定
Parallel σ2＝2.0（WAA＋WBB）－0.0（WAB）＋（σAA＋σBB） ＝1800
Crossover σ2＝1.0（WAA＋WBB）－2.0（WAB）＋（σAA＋σBB） ＝ 200
Balaam σ2＝1.5（WAA＋WBB）－1.0（WAB）＋（σAA＋σBB） ＝1400
ρ＝級内相関係数
WAA：治療 A の Between subjects 分散，WBB：治療 B の Between subjects 分散，
WAB：治療 A と B の Between subjects 共分散
σAA：治療 A の Within subject 分散，σBB：治療 B の Within subject 分散
WAA＝WBB＝WAB＝400，σAA＝σBB＝100 と仮定（つまり，PeriodⅠとⅡの級内相関係
数ρ＝0.8 と仮定）
［ρ＝σ2Between／（σ2Between＋σ2Within）＝WAA／（WAA＋σAA）＝400／（400＋100）＝0.8 だから
である。また，
σ2Within＝σ2Total×（1－ρ）＝｛σ2Between＋σ2Within｝×（1－ρ）から，
σ2Within＝（1－ρ）／ρ×σ2Betweenとなり，σ2Betweenとρよりσ2Withinは想定できる。］
期待治療効果（A—B）＝μA－μB＝10 を想定するとき，（合計）必要例数 n は
n＝ Z1－
＋Z1－β
2
 σ2
（μA－μB）2
σC2＝1.0（400＋400）－2.0（400）＋（100＋100）＝ 200［Crossover］
σP2＝2.0（400＋400）－0.0（400）＋（100＋100）＝1800［Parallel］
（ ）α2
α＝0.05（two—sided）→ Z1－ ＝1.96 β＝0.1（Power 90％） → Z1－β＝1.28α2
→nC＝
（1.96＋1.28）2×200
＝21（Crossover），nP＝
（1.96＋1.28）2×1800
＝189（Parallel）
102 102
? 16  ???????? 2?2?????
??????????
????????????????????
??????????????????condi-
tional odds ratio; cOR??????????
McNemar???????????????
? sequence?or carryover?effect?period effect
?????????????
デザイン
Insulin lispro
Regular insulin YES NO
YES a b
NO c d
YES＝低血糖あり，NO＝低血糖なし
→conditional odds ratio（cOR）＝b／c（or c／b）［ad／bc でないことに注意］
Regular insulin 投与で重症低血糖
Insulin lispro で重症低血糖 YES NO
YES  7  17
NO 26 927
McNemarχ2＝
（|b?c| －1）2
＝
（|17－26| －1）2 ＝ 1.49（P＝0.22）
b?c 17＋26
cOR＝
17
＝0.65（95％CI: 0.33 to 1.25）
26
?
????????
???????
????????
??????
????????
???????
????????
??????
?
?
?
?
?
?
?
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?26??period???? 15???????? break-
down???????? 23????????
Mills?? 526?? RCT?????27?????
????? 116??22?????? 48??????
28????? 30????????2?2??????
?? 64???????????? 15??????
??8?38???????EMA?????????
????11???? FDA????????????
???28??????????????? 12???
?????????Carryover?????????
29????washout????? 70????????
??Carryover effect??? 17??period effect??
? 13??????? paired analysis? 96?????
????????? 20????????????
???Li?? 83??????????????
?19???????rationale?? 5??washout???
? 41?????????? 54??????????
17??AB?BA???????? 87??paired analy-
sis? 76????carryover effect??? 10??period 
effect??? 18???????? 56??????
??????????????????????
??? 5???????????????????
???????????????????????
???????????????????????
???????????????????????
????????????
? 4 ?????????????????
Between
??
Within
?? ?????ρ?
???σ2?
?????P?C?Parallel Crossover
1 ? 1 1?2?0.5  6 2 3?
2 ? 1  2?3?0.67 10 2 5?
3 ? 1  3?4?0.75 14 2 7?
4 ? 1 4?5?0.8 18 2 9?
????????????????ρ?Between??? Between???Within????
????????? 17???????σC2?1.0?WAA?WBB??2.0?WAB???σAA?
σBB??Crossover?σP2?2.0?WAA?WBB??0.0?WAB???σAA?σBB??Parallel????
????Parallel? Crossover?????????????????????????
?????????????Margarone???? 2.7?6.4????????????
???23??
? 5 ???????????????????????
?? ??????? ????
Size ??????? ????????
Cost ?????? ???????
Duration ?????? ???????
Between?subject variation ???????? ????????
Attrition ??????? ???????
Carryover ?????? ?????
Disease type ????????????
??????????????
?????????
?????????????
Response ?????????
???????????
??????????
????????????
Reversible ??????????
????????????
?????????
???????????
?????????????Attrition?????????????????????
?????????????
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??????????????????????
????????????????????????
?????????????????????
???????????????????????
????? 6?????????????????
?????? 12?13?????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
?????????????????????
??????????????????????
???????????????????????
??????????? 7? 12????????
????????????18,19,26,27????????
??????????????????????
paired analysis?????????????????
???????????????????????
???????????????????????
???????????????????????
?????????????? 2????? 95??
??????????????
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